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Abstract: In 2015, water governance in England finds itself part way through perhaps the most
significant changes since the privatisation of the water industry in 1989. Each of the changes is
a response to the specific challenges that fall within the realm of improving water governance.
However, they also raise many questions: How will the changes play out in practice? Will they
work together to form a coherent ‘whole’? Can collaborative and competitive approaches really
co-exist? This research aims to engage researchers, policy-makers and practitioners in a systemic
co-inquiry in order to improve understandings and practices in relation to water governance in
England. The two workshops undertaken as part of the research focused on the current and future
water governance situation in England, respectively. The findings from the workshops demonstrate
that the systemic co-inquiry process generally proved very successful and useful for this group
of stakeholders. The workshops provided the opportunity for participants to share, explore and
challenge their ideas, knowledge and experiences in water governance; and in doing so, they brought
about shared understandings, revealed new insights and identified concerted actions to improve
(transform) water governance. However, it is recognised that whilst significant progress has been
made towards improving understanding and practices in relation to water governance in England,
there is still further work required in order to implement these improvements on a local, national or
global scale.
Keywords: systemic co-inquiry; systems thinking; water governance; England; UK
1. Introduction
Water is vital for our health and well-being: we use it for drinking, cooking and washing, as well
as for industry, agriculture, fishing, transport, recreation and other purposes [1]. However, evidence
demonstrates that our current levels of water use are harming the natural environment. For example,
the Environment Agency believes that 13 percent of surface water bodies and 42 percent of ground
water bodies in England are failing to achieve ‘good’ status due to over-abstraction [2]. In addition,
significant floods and droughts across England in 2010–2012 and again in 2014–2015 brought into
sharp relief the impacts to human health and well-being arising from too much or too little water [3–5].
Climate change, population growth and changing demands for water are predicted to exacerbate
the situation in the future. The 2009 UK Climate Projection Report suggests that on average, the UK
will experience warmer temperatures, changes in seasonal precipitation with more rain during the
summer and less rain during the winter, and more frequent and intense extreme weather events, such
as floods and droughts [6]. Water companies forecast that average personal water consumption will
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decrease from 154 L per day in 2010/2011 to 144 L per day in 2030/2031. However, the population of
England is forecast to rise by 9.2 million people by the 2030s, so despite forecasts of reductions in per
capita consumption, household demand is expected to rise by the equivalent of 3 percent of current
public water supply [1].
In 2015, water governance in England finds itself part way through perhaps the most significant
changes since the privatisation of the water industry in 1989. These changes have already witnessed the
adoption of the catchment-based approach, which offers an opportunity to fundamentally reshape how
we manage water in the environment by devolving responsibilities to 100+ community-led catchment
partnerships [7]. The enactment of the Water Act 2014 also brings significant reforms to the water
sector, including putting in place measures to tackle unsustainable abstraction, the introduction of
competition in the retail market and provision for a cross-border market between England, Wales and
Scotland [8]. Each of the changes is a response to the specific challenges that fall within the realm of
improving water governance. However, they also raise many questions: How will the changes play
out in practice? Will they work together to form a coherent ‘whole’? Can collaborative and competitive
approaches really co-exist?
This research aimed to to engage researchers, policy-makers and practitioners in a systemic
co-inquiry in order to collectively develop a better understanding of the current water governance
situation and how it might be improved in practice. Evidence suggests that systemic transformations in
governance are required to realise effective responses to complex environment issues; and furthermore,
that such transformations are based on an integration of knowledge and an orchestration of practices
between multiple actors (e.g., [9–14]). However, there is relatively little evidence about the process
by which such integration and orchestration can be achieved. The research presented in this
paper contributes to addressing this knowledge gap. It comprised two workshops, held at the
Open University in London on 27 April 2015 and 10 June 2015, respectively. This paper presents
an overview of the research design, then summarises the outputs and outcomes from each of the
workshops and their implications.
2. Data and Methods
2.1. Participants
Potential participants were identified by stakeholder analysis; some of those identified were
known through existing networks from current and previous research, and some were suggested by
other participants. Approximately 55 potential participants were invited by the researchers, of which
16 participants attended the first workshop, and 13 participants attended the second workshop
(9 participants attended both workshops). Participants from almost all major stakeholder groups
were represented at the workshops, including government bodies, consultants, NGOs and academics
(Table S1). Notable omissions at the first workshop included representatives from the water companies,
who are considered to be key stakeholders in water governance. Representatives from these companies
were invited to participate, but either declined or were unable to attend the workshop.
2.2. Workshop Design
The workshops were designed as a systemic co-inquiry into water governance. Co-operative
(or collaborative) inquiry was proposed by John Heron in 1971, and subsequently developed with
Peter Reason. It involves researching with people, rather than on people. Thus, participants are able
to be involved as co-researchers, and may contribute to the design, implementation, monitoring and
evaluation of the research [15]. Systemic co-inquiry is a specific type of co-inquiry, which draws
on systems theories, methodologies and techniques [16–20]. It is a mode of investigation that
is open to changing situations, pursuing new directions and engaging with new or different
theoretical/methodological frameworks. In contrast to programmes and projects, which tend to
focus on timelines and outputs, systemic co-inquiries proceed by enacting a social learning process
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with those who have a stake in a situation experienced as problematic or as presenting an opportunity.
Thereby, they enable participants to begin their investigations in a different emotional space to
that which accompanies the emotion of certainty usually associated with programmes and projects.
Systemic co-inquiries are flexible and do not always have a specific end-point: there is no ‘right’ way to
do a systemic co-inquiry. They can precede, run in parallel with or incorporate a programme or project,
and they can be as short as a few hours or run indefinitely until those engaged agree to stop [21–23].
The two workshops focused on the current and future water governance situation in England,
respectively. Each workshop comprised an informal introduction, a series of three interactive
participatory sessions and short presentations (Table 1). The participatory sessions were designed to
actively engage participants in systems thinking, modelling, negotiating and evaluating in order to
explore water governance, to formulate problems and opportunities, to identify feasible and desirable
changes and identify concerted actions. The systems concepts and techniques used in the participatory
sessions, and the purposes for their use, are explained where appropriate in Section 3. The short
presentations enabled the participants to contribute different perspectives of the current and future
water governance situation.
Table 1. Workshop schedule.
Workshop 1
Time Session
09:00–09:30 Registration and coffee
09:30–09:40 Welcome, introductions and house-keeping
09:40–09:50 Aims of the day
09:50–10:00 Introduction to CADWAGO
10:00–11:00 Participatory session 1: Understanding the water governance situation
Coffee available during this session
11:00–11:30 Plenary 1: Key points and reportage
11:30–12:15 Presentations 1 + Q&A: Aspects of water governance
12:15–12:45 Participatory session 2: Modelling water governance
12:45–13:15 Lunch
13:15–14:00 Participatory session 2: Modelling water governance (continued)
14:00–14:30 Plenary 2: Key points and reportage
14:30–15:15 Presentations 2 + Q&A: Challenges to water governance
15:15–15:30 Coffee
15:30–16:00 Participatory session 3: Rethinking water governance
16:00–16:15 Plenary 3: Key points and reportage
16:15–16:30 Round-up, next steps and close
Workshop 2
Time Session
09:00–09:30 Registration and coffee
09:30–09:40 Welcome, introductions and house-keeping
09:40–09:50 Aims of the day
09:50–10:00 Introduction to CADWAGO
10:00–10:45 Participatory session 1: Imagining future water governance in England
Coffee available during this session
10:45–11:15 Plenary 1: Key points and reportage
11:15–11:45 Presentations 1 + Q&A: Challenges for future water governance
11:45–12:45 Participatory session 2: Modelling future water governance in England
12:45–13:15 Lunch
13:15–13:45 Plenary 2: Key points and reportage
13:45–14:15 Presentations 2 + Q&A: Opportunities for innovation in water governance
14:15–15:15 Participatory session 3: Actions for future water governance in England
15:15–15:30 Coffee
15:30–16:15 Plenary 3: Key points and reportage
16:15–16:30 Round-up, next steps and close
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It was assumed that the participants had at least some knowledge and experiences of the issues
associated with water governance, but no prior knowledge or experiences in using systems techniques.
A brief explanation of the relevant techniques was given before each task in the participatory sessions.
At the start of each workshop, the participants were asked to form groups consisting of people
from different organisations, such that multiple different perspectives of water governance were
represented in each group. The participants remained in the same groups for the duration of each
workshop. The four researchers from the Open University (who are also the authors of this paper)
acted as facilitators throughout the workshops, to help and guide the participants through activities
and discussions in a timely manner. For each participatory session, one of the researchers acted as
the overall facilitator, and the other three researchers acted as group facilitators (one per group of
participants). In doing so, the researchers were able to contribute their own knowledge and experiences
in water governance and also to learn from the knowledge and experiences of other participants. It is
acknowledged that the design of the workshop is always a choice, and the process and facilitation will
always shape the outcomes. The views expressed and encapsulated in the models for the purpose of
facilitating discussion represent those of the workshop participants based on their knowledge and
experiences of water governance.
3. Results and Discussion
3.1. Workshop 1: Current Water Governance
The first workshop focused on current water governance in England. Sections 3.1.1–3.1.3 report
on each of the three participatory sessions, providing a summary of the tasks undertaken and the
outcomes. Section 3.1.4 provides a summary of the presentations given by the workshop participants.
3.1.1. Participatory Session 1: Understanding the Water Governance Situation
The first participatory session focused on developing systemic awareness of the current water
governance situation by exploring the participants’ experiences using rich pictures. Systemic awareness,
an awareness of the situation as a whole, comes from exploring and understanding cycles,
counter-intuitive effects and unintended consequences. The process of developing systemic awareness
begins with ‘standing back’ and resisting pressures to rush towards a preconceived solution by
exploring (or re-exploring) the wider context of a situation using tools and techniques that encourage
divergent thinking, such as rich pictures [24].
Rich pictures originate from soft systems methodology [25–27]. They comprise a pictorial
representation of anything and everything that is perceived to be relevant to a given situation by
the person (or people) who drew it. The process of collectively creating a rich picture entails both
drawing and describing what is being drawn to the other participants in the group; participants should
also include themselves within the rich picture to make explicit their own perspectives. The process
continues until all of the participants responses have been discussed and recorded on the rich picture
(see [28] for further details).
Working together in small groups, the workshop participants created three rich pictures
(one per group) depicting the main actors and elements in the current water governance situation
and the relationships between them from their perspectives (e.g., Figure 1). Subsequently, they were
asked to collectively identify themes emerging from their rich pictures. Then, by facilitated discussion,
the rich pictures and emergent themes from each group were talked through in plenary. The aim
here was to capture their perspectives of the situation and to communicate it to others; furthermore,
to start the process of thinking systemically about the problem situation, viewing it from multiple
perspectives, and to initiate dialogue between the participants.
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Figure 1. A rich picture of the current water governance situation in England drawn by a group of
workshop participants (redrawn from the version created at the workshop; see also Figure S1) [29].
The rich pictures depict the current water governance situation as a dynamic and complex
‘mess’ of actors and elements. For example, they show conflicting interests within and between
different stakeholder groups, cycles of activities triggered by water crises, such as floods, droughts
and pollution, as well as governance structures, and the influence of EU and national standards on
water governance practices.
From the rich pictures, the participants identified 15 themes (5 per group):
Group 1
• Uncertainty regarding accountability (ownership) of water governance;
• Lack of incentives for water/sewerage companies to consider the whole environment;
• Principal aim/goal of water governance to achieve EU and national standards;
• Need for a call to action; and
• Disconnect between water ‘managers’ and water ‘users’.
Group 2
• Relationship between policy and regulation;
• Levels of governance: local-global, top-bottom?
• Communication needs to be all ways: up, down and across organisations/sectors;
• Scale of systemic governance problem: global and/or local?
• Leadership: who has the big picture?
Group 3
• Series of disconnects between actors and elements;
• Local government needs an overhaul: the catchment-based approach needs legitimacy;
• Current system rewards certain personality types;
• Governance has a pendulum effect; and
• Key to success is too narrow: leaves out social, systemic effects of EU policies, systemic relationship
between soil and water, questions about the efficiency of farming system, as well as the
catchment-based approach and Water Framework Directive (WFD) 2021–2027.
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The process of collaboratively creating the rich pictures in small groups was effective in terms
of initiating and engaging the participants in a dialogue with each other about their experiences of
water governance. It enabled them to voice their own perspective and also to see water governance
from a variety of different partial perspectives, as well as to appreciate and learn from the different
perspectives because of the different insights into water governance that they evoked.
3.1.2. Participatory Session 2: Modelling Water Governance
The second participatory session focused explicitly on developing shared understandings by
defining the participants’ system of interest (i.e., the current water governance system from their point
of view) using a combination of systems maps, BATWOVE analysis and root definitions to identify the
key parts of the system and to formulate a concise description of it.
Having identified themes for consideration from techniques, such as rich pictures, it is useful
to identify boundaries within a system of interest and to classify components of the system within
a nested set of boundaries. This process helps to develop new insights into the system from the
participants’ perspectives. Systems maps, which were developed by the Open University for teaching
purposes, are an important modelling technique for this purpose [24].
The participants created three systems maps (one per group) identifying the actors and elements
incorporated within their system of interest and those in its environment, which affect it and are
affected by it (e.g., Figure 2). The immediate aim was to define the structure and boundary of the
participants’ system of interest. In doing so, the intention was to further develop the participants’
systemic awareness, working towards achieving a shared understanding of their system of interest.
DELIVERY 
MECHANISMS/
BENEFITS
benefits of 
measures
pursuing 
multiple 
benefits
integration 
of delivery
practical 
implementation 
by stakeholders
Environment 
Agency floods 
delivery
new and appropriate 
technologies
PLANS
water resources 
management plan 
and drought plan
river basin 
management plan
flood risk 
management 
plan
biodiversity 
action plans
CaBA
LNPs
gap for 
soil plan
climate 
adaptation 
strategy
integration at 
catchment level
NIA
GLOBAL 
ISSUES/
EVENTS
global 
warming
water 
scarcityfloods soil
STAKEHOLDERS
NGOs wider society
energy farming
land owners
Government 
agencies
industry
land managers
wildlife
local 
communities
national CaBA 
support group
liason 
panels
researchers
water 
companies
regulators policy-makers
water users, e.g. food, 
drink, energy, environment
VISION national scale
world/EU 
perspective
vision for food, 
energy, water, 
land use etc.
PROCESSES
adaptation mitigation
unresolved extremes 
(too much, too little)
REGULATORY integration of 
regulationlicencing, e.g. 
water allocation
guidance for 
implementation
incentives for 
positive action
polluter pays 
v.s incentives
supporting regulatory 
regime, e.g. by Environment 
Agency, Natural England
securing compliance 
with regulations
local authority 
interactions
POLICY
food, water, 
energy
policy 
direction
policy 
visionpolitical 
scope
top-down v.s bottom-up 
governance process
local action
EVIDENCE
Environment Agency 
monitoring/classification
research outputs
knowledge/
experience of 
what works
stakeholder 
evidence
WATER 
GOVERNANCE 
SYSTEM 2015
Wales
Northern 
Ireland
ScotlandOTHER UK 
NATIONS
GLOBAL 
ISSUES
demographic 
change
flood and drought 
resilience
climate change 
resilience
Figure 2. A systems map of the current water governance system in England constructed by a group of
workshop participants (redrawn from the version created at the workshop; see also Figure S2) [29].
The systems maps enabled the identification of the actors and elements in the water governance
situation that the participants perceived to be important. By completing the systems maps,
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the participants were able to appreciate that few people had an overall understanding of the elements
in the system (or the system as a whole) and did not always agree on where the boundaries should
sit. The task also surfaced issues such as knowing the many acronyms used in the systems maps.
The participants stated that they found the task challenging because it was difficult to decide what
was relevant or not, but that it was worthwhile in terms of helping them to unravel the complex ‘mess’
depicted in the rich pictures. Thus, although the systems maps are a simplified representation of the
water governance situation, the task of constructing them implicitly developed shared understandings
of the situation and served to inform subsequent tasks in the workshop.
The key to understanding any system of interest is to identify its purpose, which can be
done by developing a root definition. Root definition is a part of the terminology of soft systems
methodology [25–27]. It is a statement that concisely describes a system of interest, and it should
include mention of all of the key elements of the system. It takes the form: a system to do P (what)
by Q (how) in order to achieve R (why). Various mnemonics have been suggested to help the
process of formulating a root definition; BATWOVE (beneficiaries, actors, transformation, world-view,
owners, victims and environmental constraints) was used in this instance because it makes explicit the
beneficiaries and victims of the system.
Working together in groups, the participants identified the key parts of their system of interest
from Figure 2 using the mnemonic BATWOVE and formulated three root definitions (one per group)
incorporating all of the key parts (e.g., Table 2). Subsequently, the root definitions were shared with
the other workshop participants in plenary. The aim here was to provide a base from which to identify
feasible and desirable changes to improve the current water governance situation and also to alleviate
clashes of perspective and purpose that can lead to conflict when identifying such changes or inaction
because there is no agreement on what the objective of intervention is, how it should be achieved and
for what purpose (why) [24].
Table 2. BATWOVE (beneficiaries, actors, transformation, world-view, owners, victims and
environmental constraints) and root definition applied to the water governance situation by a group of
workshop participants (redrawn from the version created at the workshop; see also Table S2) [29].
Beneficiaries Politicians, ministers, bill payers, fish and shellfish industry, water users/consumers,some ecosystems, recreational users, irrigators
Actors Press (media), academics, teachers, farmers, NGOs and other third sector volunteers,water and sewerage companies, Environment Agency, Natural England, OFWAT
Transformation Public water supplied and waste water treated
Worldview Provide goods and services to society, provide clean drinking water,natural capital under-valued
Owners Property owners, water and sewerage companies, government,voters, regulators, EU Parliament and Council
Victims Ecosystems, current citizens, future generations
Environment Climate change, capitalism dominates, risk aversion
Root definition
A disconnected and opaque system, nominally owned by everyone but managed
by EU, government and water companies, to provide goods and services by delivering
public water supply and waste water treatment using inefficient high energy, engineering,
top-down regulatory approaches in order to support economic growth and welfare
Albeit that the groups used different wording in their BATWOVE analyses and root definitions,
it is notable that there are some significant areas of overlap and consensus about the aim (W) and
objective (T) of the current water governance system, as well as about the persons involved (BAOV)
and the constraints imposed upon it (E). As with the systems maps, the participants stated that they
found the task challenging, particularly in terms of staying focused on the current water governance
situation rather than what it ought to be in the ideal world; this is perhaps an inherent consequence
of the fact that in trying to understand what is done, there is a tendency for discussion about what
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could (or should) be done, i.e., how it could be improved in practice. However, at least one of the
participants noted that ‘staying with the current situation’ and ‘having the opportunity to explore it
thoroughly from multiple viewpoints’ was particularly helpful.
Note that these root definitions represent the perspective of the workshop participants, and
thus, they are relevant only to the participants in the context of the workshop. Other people may
have different world-views, and hence, have a different system of interest. Nonetheless, together
with the rich pictures and systems maps, the root definitions sufficed to bring about common
understandings and shared expressions of the water governance situation from the participants’
perspectives, from which feasible and desirable changes (improvements) were later identified.
3.1.3. Participatory Session 3: Rethinking Water Governance
The third participatory session focused on identifying systemically feasible and desirable changes
in the participants’ situation of interest. It used the systems models created in the previous participatory
sessions (and the insights that emerged from them) to inform and structure the discussion about the
current water governance situation and the actions required to improve it.
Systemically feasible and desirable changes (perceived improvements) can be identified by
comparing what ‘is’ with what ‘ought to be’ from a theoretical perspective [30]. Working together in
groups, the participants compiled a table showing in one column what is happening in the current
situation and, in another column, what perhaps ought to be done in an ideal world (Table 3). The aim
here was to think systemically about how the current water governance situation could be improved
in practice.
Table 3. ‘Is’ versus ‘ought to be’ in the context of water governance from the perspective of the
workshop participants (redrawn from the versions created at the workshop) [29].
‘Is’ ‘Ought to Be’
Group 1
Natural capital/services under-valued or un-valued Fully-valued natural capital and services
Belief in ‘hard’ engineering solutions Belief and trust in catchment management
Market failures Markets working for ecosystem services (incentives)
Focus on compliance with EU and national standards EU and national standards is one of manydrivers/measures of performance
Disconnected system Link between water ‘users’ and providers/managers
Group 2
Some sectors lose out when there’s not enough water to
go around To have coping strategy to manage water scarcity fairly
Catchment-based approach (CaBA) is a declared method by
government for managing the aquatic environment but
is not yet working
To be able to understand and address all of the obstacles to
delivering an effective catchment-based approach
Cautious political decisions about what should happen
in crisis
A clear vision for a more certain allocation of water as part of
evidence-based wider water management
Policy is driven by evidence largely from
government agencies
Policy to be driven by a wide evidence base,
drawing from all available sources
Group 3
Inequitable power arrangements More equitable power arrangements
Narrow valuation by the Treasury Wider valuation on socio-ecological by the Treasury
City infrastructure beyond design thresholds Liveable cities
Distrust between actors Accommodation in PPPs
Lack institutional arrangements for co-operation Co-operation and collaboration, common platform for NGOs
Competition for limited resources ?
Eco-indifference
Citizen eco-literacy, context specific responsible autonomy,
local autonomy and accountability,
democratic accountability, security of income
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As with the first and second participatory sessions, there were choices of focus in considering
what ‘is’ and what ‘ought to be’ that might well be different with a different groups of participants
at a different time. In this sense, the outputs from this session (and for the workshop as a whole)
are a snapshot of issues emerging and experiences of relevance to water governance in England.
The task concurrently brought to an end the first cycle of inquiry and provided a start point for the
second cycle of inquiry. What should be, i.e., what is desirable, and what could be, i.e., what is
both feasible and desirable, were key topics in the second workshop, which focused on future water
governance in England (see Section 3.2).
3.1.4. Participants’ Presentations: Aspects and Challenges in Water Governance
Systems thinker, West Churchman, once claimed that systems thinking begins when you
see the world through the eyes of another [17], which conveys that a key aspect of developing
systemic awareness is to allow for multiple partial perspectives to inform a decision-making process.
Adopting this principle, in between the participatory sessions, five of the workshop participants
presented their perspective of the current water governance situation to the other workshop
participants; in doing so, the presentations formed a key part of the co-inquiry. The participants
were asked to consider the presentations as part of their inquiry and to use them to explore their own
thinking and ideas in the discussions. Thus, the presentations contributed new perspectives, evidence
and understandings of different aspects of water governance. Collectively, the presentations covered
a diverse range of topics, such as the impact of the Water Act 2014, water abstraction reform, the ‘gap’
between top-down and bottom-up governance approaches, and communication and language issues.
3.2. Workshop 2: Future Water Governance
The second workshop focused on future water governance in England. Sections 3.2.1–3.2.3 report
on each of the three participatory sessions, providing a summary of the tasks undertaken and the
outcomes. Section 3.2.4 provides a summary of the presentations given by the workshop participants.
3.2.1. Participatory Session 1: Imagining Future Water Governance
Building on the outcomes from the previous workshop, the first participatory session focused on
developing the process of thinking systemically about how the current water governance situation
could be improved in practice by exploring the participants’ insights and ideas using rich pictures.
Rich pictures were used as a means of capturing, and communicating to others, the participants’
perspectives of what the water governance situation ought to be in an ideal world, based on their
own understandings, knowledge and experiences. Working together in small groups, the workshop
participants created three rich pictures (one per group) depicting the main actors and elements in
their ‘ideal’ water governance situation and the relationships between them from their perspectives
(e.g., Figure 3). Subsequently, they were asked to collectively identify themes emerging from their
rich pictures. Then, by facilitated discussion, the rich pictures and emergent themes from each group
were talked through in plenary. The aim here was to capture their perspectives and ideas about water
governance in the ideal world, and to communicate it to others; and also, to initiate dialogue between
the participants.
The rich pictures again depict the ‘ideal’ water governance situation as a dynamic and complex
‘mess’ of actors and elements. However, in contrast to the rich pictures from the first workshop,
these rich pictures show water governance as a virtuous circle (or cycle) in which the various different
actors and elements in the situation work together towards shared goals. For example, there is
a distinct focus on social/community-led learning and action, shared ownership and responsibility
and collaboration. There is also more emphasis on recognising (and measuring progress towards)
multiple benefits of water governance, including human health and well-being, in addition to water
quality and other legislative standards.
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Figure 3. A rich picture of an ‘ideal’ water governance situation in England drawn by a group of
workshop participants (redrawn from the version created at the workshop; see also Figure S3) [29].
From the rich pictures, the participants identified 15 themes (4–6 per group):
Group 1
• Self-organisation, enabled by policy/ideological state approach;
• Valuing nature in a different way (embedded in a system);
• Virtuous circle: capital, natural capital and social well-being;
• Crises, social movements and problems leveraged and cracked current blocks of privilege and
power; and
• New ideas flow in through new global and national knowledge networks.
Group 2
• Interactions between people and/about the environment;
• Many goals, achieving multiple benefits;
• ‘One vision’ realised through subsidiarity principle (local governance);
• Motivation: stick and/or carrot?
• Collaboration rather than competition; and
• Culture change, planning for the long-term.
Group 3
• How can we maintain a creative relationship between formal and informal, e.g., knowledge?
• Who is the ‘conductor’? Defra, Ofwat, Environment Agency, local authorities, water companies,
Rivers Trusts?
• Creating the stages for the emergence of ‘catchment theatre’; and
• Creating the conditions for citizen leadership and choice.
Consistent with the first workshop, the process of collaboratively creating the rich pictures in
small groups was effective in terms of initiating and engaging the participants in dialogue with each
other about water governance. It was particularly effective in this instance for revealing and over-coming
(mis-)perceived conflicts of interests and/or understandings between some of the participants resulting
from different people using different language to describe the same thing (e.g., an issue, concern, idea, etc.).
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3.2.2. Participatory Session 2: Modelling Future Water Governance
The second participatory session focused explicitly on developing shared understandings by
identifying the key parts of the participants’ system of interest (i.e., the ‘ideal’ water governance system
from their point of view) using BATWOVE analysis and formulating a concise description the system
using root definitions.
Working together in groups, the participants identified the key parts of their system of interest
from Figure 3 using the mnemonic BATWOVE and formulated three root definitions (one per group)
incorporating all of the key parts (Table S3). Subsequently, by facilitated discussion, the root definitions
were debated and amended until a ‘preferred’ root definition was collectively agreed:
“An iterative, place-based, reflexive, English learning system operated by a ‘system
operator’ on behalf of everyone and within a set framework, to optimise the management
of water in all its forms by: engaging and empowering society to make equitable decisions
and take collective/concerted actions; developing new markets for valuing natural capital;
and developing social infrastructure for knowing the value of natural capital, in order
to deliver human health and well-being (with recognition that health and well-being
depends upon a healthy, functioning natural environment) within the constrains of social,
environmental and economic capital.”
The aim here was arrive at an accommodation of perspectives amongst the participants regarding
what the objective of the water governance system should be in the ideal world, how it should be
achieved and for what purpose (why) and, furthermore, to provide a base from which to begin to
identify actions to improve water governance in the real world.
Many of the ideas and suggestions about what ‘ought to be’ in the ideal world, which were first
conceived of in the previous workshop (Section 3.1.3) and then explored in the rich pictures in this
workshop (Figure 3), were further developed and clarified in these root definitions. The decision to
collectively formulate a ‘preferred’ root definition, which was adapted from one of the root definitions
developed by the groups, was based on the recognition that whilst each of the root definitions was
unique in the sense that they each stated a different aim (W) and objective (T), there were also some
notable similarities, particularly regarding who should (or could) be involved or affected by the system
(BAOV) and, to a lesser extent, about the constraints imposed upon it (E).
As with the root definitions in the first workshop, the participants said that they found the task
challenging; and it was also later acknowledged that some of the participants found it difficult (but not
insurmountable) to adapt from the root definition developed by their group to the ‘preferred’ root
definition in the subsequent participatory session. However, as a whole, the task served to bring
about a common understanding and shared expression about water governance in the ideal world,
which informed the tasks in the subsequent participatory session.
3.2.3. Participatory Session 3: Actions for Future Water Governance
The third participatory session focused explicitly on identifying actions to improve water
governance by making conceptual (system) models relevant to the ‘ideal’ water governance situation
and using the models to inform and structure discussion about the current situation and the actions
required to improve it.
Working together in groups, the participants created three conceptual models (one per group)
representing the sequence of activities that would have to be undertaken if the ‘ideal’ water governance
system described in the preferred root definition were to function in the real-world (e.g., Figure 4).
Then, the conceptual models were compared with each other, and with the current water governance
situation, by asking pertinent questions, such as: If this activity is missing in the real world, is that
a good thing? Does it matter? What are the implications of filling a gap? How might it be filled [31]?
The purpose of the task was to engage the participants in further discussions about water governance
and the actions required to improve it.
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explore/understand 
current situation
set framework; appoint 
a system operator
deliver human health 
and well-being
appraise options; make 
decisions regarding optimising 
water management
take actions
engage and 
empower society
monitoring
take control 
actions
define measures 
of performance 
[E1, E2, E3 ...]
Figure 4. A conceptual model of an ‘ideal’ water governance system constructed by a group of
workshop participants (redrawn from the version created at the workshop; see also Figure S4) [29].
It is notable that each of the conceptual models recognise that ‘delivering human health and
well-being’ is not something that can just be done, but rather that it is an emergent outcome of the
system as a whole; and at least one of the models recognises that it is also an input to engaging people
in water governance. In addition, the models show water governance as an iterative learning system,
i.e., not something that can be done once to solve the problem situation, but rather something that is
ongoing and adaptive to the changing (improving) water governance situation.
The actions to improve water governance, which were identified by the workshop participants
using the models as a visual and mental aid, are summarised in Figure 5. They fall broadly into four
categories: stakes and stakeholding; facilitation; institutions and policies; and knowing and learning
about water governance. Realising these actions is perceived by the workshop participants to be a key
step towards improving water governance in England.
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IMPROVING WATER 
GOVERNANCE
Identify stakeholders
• map and analyse the local/national/global actor network in relation to 
target beneficiaries, e.g. NIP
Build stakeholding
Reconciling new and emerging roles
• re-frame catchment co-ordinators as learning system facilitators
• re-frame the role of  perceived `sneaky civil servants' as civic 
entrepreneurs
• re-organise Environment Agency [and other] departments to facilitate 
collaboration and learning within and between organisations
Develop shared ownership and responsibility
• establish and institutionalise social [learning] processes e.g. CaBA, 
adaptive management
• consolidate NGOs voice in institutionalising CaBA
• form a group of cross-sectoral water entrepreneurs
• build a coalition of water users in the environment (e.g. anglers, 
canoeists, swimmers)
• establish a clear feedback process between local, national and 
international level governance
Raise awareness about water issues
• enhance the role of media for common engagement
• produce a UK rivers programme (similar to Coast) led by the BBC/OU
• `rolling thunder' place-based roadshow, i.e. places with water issues, to 
fill knowledge gaps, avoid myths
Meaningfully engage people in water governance
• engage people in things that they really care about, e.g. local park, bird 
watching, health and well-being
• better engage with actors for whom water governance is one of many 
issues, e.g. farmers
• engage more people in real-time monitoring of the water environment, 
e.g. collection of data/experiences
STAKES AND STAKEHOLDING
Identify facilitation needs
• seek examples/stories of getting hi-level buy-in to a 
change strategy
• tune change strategy to audience e.g. businesses, new 
markets
• develop an engagement strategy for Government, e.g. 
Ministerial visit
Provide facilitation
• facilitate learning spaces more strategically
• academic community to galvanise interested parties, 
e.g. by providing/presenting evidence to critical NGOs/
businesses/others for them to choreograph their own 
responses for lobbying
FACILITATION
Develop conducive institutions
Institutionalise systems thinking and practice
• develop systems language so that it's accessible to everyone
• develop technologies to enable/facilitate system thinking and practice 
across organisational, geographic and temporal boundaries
• make reports more accessible to people, e.g. change of language, 
open access to data
• teach system approaches in schools/colleges/universities, as well as in 
other organisations, e.g. private, public, commercial, etc.
Institutionalise catchment science
• add catchment science to school syllabus
Develop conducive policies
• develop a manifesto for better water governance outcomes
• re-frame Water Framework Directive enactment as part of an iterative 
social learning system
• create a systemic experience of water governance for policy-makers 
and advisors (in Whitehall)
INSTITUTIONS AND POLICIES
Co-produce knowledge
• organise a systemic inquiry between CaBA, Catchment 
Systems Group and National Capital Committee
• design learning journeys to experience valuing natural 
capital, optimising water management, and delivering 
human health and well-being
• innovation `machine' comprising public, private, 
corporate and 3rd sector organisations
Jointly identify what constitutes an improvement
• establish the `multiple benefits' that will engage society 
in water governance
• articulate benefits to wider society
• define/map opportunities for improvements
• explain the risks
KNOWING AND LEARNING
Figure 5. Actions to improve water governance in England (summarised and redrawn from the versions
created at the workshop using an adapted version of a framework developed by Ison et al. [22]) [29].
3.2.4. Participants’ Presentations: Challenges and Innovation Opportunities for Future
Water Governance
Consistent with the previous workshop, participants’ presentations formed a key part of the
co-inquiry process. In this workshop, four of the participants shared their thoughts, ideas and
suggestions about the perceived challenges and innovation opportunities for future water governance.
The participants were asked to consider the presentations as part of their inquiry and to use them to
explore their own thinking and ideas in the discussions. In this way, the presentations contributed
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new perspectives, evidence and understandings of different aspects of water governance. In summary,
the presentations discussed:
• challenges and concerns about how forthcoming water retail markets will operate in practice
given the perceived need for further collaboration rather than competition in water governance;
• the history of water governance in England and, in particular, the proposed solution of
a 1927 Royal Commission to have 100 catchment boards responsible for each main river,
with powers over individual drainage boards;
• Thames Conference 2015, ‘A Better River; A Better City’, held at Fishmongers’ Hall in London on
9 June 2015; and
• contribution of the Catchment Systems Group (an affiliation of academics from various
organisations across the UK) to the OECD’s recent consultation on draft Water Governance
Principles, leading to some significant changes and new opportunities, such as funding bids,
other consultations, etc.
3.3. Workshop Evaluation
The participants provided formal feedback (via anonymous responses to evaluation questions)
and informal feedback (via email) to the researchers following each of the workshops, which helps
to evaluate the performance of the systemic co-inquiry process from the participants’ perspectives.
The participants comments and recommendations are summarised in Table 4.
Table 4. Participants’ responses to workshop evaluation questions [29].
What Have You Found Useful? How Can the Workshop Be Improved?
Opportunity to listen to informed comments and ideas It would have been good tohave some other private sectors
Opportunity for blue-sky thinking A bit more explanation of why systemicco-inquiry: how does it help us understand?
Good range of people
System-focus of inquiry
Chance to examine the current system thoroughly
Mix of interactive and presentations; liked interactive first
Good to get stuck into producing outputs
Sufficiently balanced between conceptual and practical
Right balance ambition for the exercises within the time;
good preparation of the exercises really helped; well done!
Well done [...] for your hard work on these workshops,
they have been really helpful and I hope you
can continue to play a useful role in helping facilitate
change from a neutral position
I found the workshop very interesting, as well as challenging!
It was an intense day, and in my humble opinion,
I think a lot of aspects were covered considering
the amount of time we had
I certainly enjoyed the workshop
and have been reflecting on it since
The responses are generally self-explanatory. However, there are two key points which merit
further consideration:
1. The participants’ feedback demonstrates that the systemic co-inquiry process generally proved
very successful and useful for this group of stakeholders. The participants appreciated the balance
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between different aspects of the workshops (e.g., participatory and presentation sessions) and also
the opportunities to share and challenge their own perspectives in water governance, as well as to
listen to (and learn from) the perspectives of other participants in a facilitated, neutral process. It is
also notable that some of the participants are subsequently implementing (or exploring the potential
for implementing) systems thinking and systemic co-inquiry within their own organisations.
2. The diversity of the participants was valued by those involved in the workshops. However,
as noted by one of the participants, further increasing the diversity of the participants, particularly
in relation to the involvement of water companies, could help to further develop new networks, as
well as to reveal new/different insights or avenues for further investigation into water governance.
Future research should seek to understand why some of these companies chose not to participate
in this systemic co-inquiry and how to better engage with them (and others) in the future.
4. Conclusions
The research presented in this paper aimed to engage researchers, policy-makers and practitioners
in a systemic co-inquiry in order to improve understandings and practices in relation to water
governance in England. The two workshops undertaken as part of the research focused on the
current and future water governance situation in England, respectively. The outputs and outcomes
from the workshops demonstrate that the systemic co-inquiry process generally proved very successful
and useful for this group of stakeholders. The workshops provided the opportunity for participants
to share, explore and challenge their ideas, knowledge and experiences in water governance; and in
doing so, they brought about shared understandings, revealed new insights and identified concerted
actions to improve (transform) water governance.
Since the workshop, these actions continue to be further developed. For example, some of
the participants have initiated systemic inquiries or other social learning processes within their
own organisations and projects; others are collaboratively developing ways of integrating the
implementation of the EU Water Framework Directive with other policies and initiatives through
community action at the catchment scale. Thus, although the participants openly stated that they found
the workshop tasks challenging, the overall systemic inquiry process has opened up new pathways and
options for change that have the potential to fundamentally transform water governance in England.
Notwithstanding that there are some refinements that can be made to improve the systemic
co-inquiry process as a result of ‘lessons learned’ from these workshops, the participants’ feedback
confirms that it was appropriate in this context and also subsequently within some of their own
organisations and contexts. Furthermore, the concepts and methods applied in this study are
transferable (subject to the availability of resources and willingness of stakeholders to participate)
to other areas where there is a need to improve understanding and practices in water governance
within the UK and elsewhere; and also to other complex problem situations, such as those concerning
spatial planning, green infrastructure, transportation, climate change and energy use. Nonetheless,
it is recognised that whilst significant progress has been made in this research towards improving
understanding and practices in relation to water governance in England, there is still further work
required in order to implement these improvements on a local, national or global scale.
Supplementary Materials: The following are available online at www.mdpi.com/2073-4441/8/11/540/s1,
Figure S1: Rich pictures of the current water governance situation in England drawn by the workshop participants,
Figure S2: Systems maps of the current water governance situation in England constructed by the workshop
participants, Figure S3: Rich pictures of an ‘ideal’ water governance situation in England drawn by the workshop
participants, Figure S4: Conceptual models of an ‘ideal’ water governance situation in England constructed by
the workshop participants, Table S1: Workshop participants, Table S2: BATWOVE and root definition applied to
the current water governance situation in England by the workshop participants, Table S3: BATWOVE and root
definition applied to the ‘ideal’ water governance situation in England by the workshop participants.
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